Mental health ol the mothers of malnourished children. International Journal of Epidemiology 1996; 25: 128-133. Background. The objective of this study is to measure the association between protein-energy malnutrition (PEM) in children and their mothers' mental health, in a low income area in the city of Embu, SSo Paulo, Brazil. Methods. A case-control study was performed. Cases were 60 moderately and severely malnourished children (Gomez criteria) selected from two primary health care units. Controls consisted of 45 eutrophic children attending the same units. The main outcome measure was for the mothers to present a mental health score >6 according with the 'Adult Psychiatric Morbidity Questionnaire' (QMPA), a psychiatric screening instrument.
Protein-energy malnutrition (PEM) can be defined as a state wherein adequate nutrients are not delivered to the cells to provide the substrate for 'optimal' functioning. 1 Over the past 50 years, biological and social scientists have developed various models to explain childhood malnutrition. 1 Early models proposed a single proximal aetiological factor, namely a lack of food, but now more complex models are used which incorporate several risk factors, including psychosocial aspects, such as the relationship between the mother and her malnourished child.
Protein-energy malnutrition is classically diagnosed and classified according to anthropometric measurements. 2 " 6 One of the oldest systems, which is still in use, was described by Gomez in 1946 . Using his criteria, eutrophic children are defined as those with weight loss of up to 10% relative to the value of the population norm. First, second, and third degree malnutrition are defined as a weight deficit of 10-25%, 25-40%, and >40%, respectively. Protein-energy malnutrition is an important public health problem in developing countries 7 " 9 and a localized problem in some high risk groups in developed countries. 10 '" In Latin America, using the Gomez criteria, the prevalence of PEM ranges from 8.4% in Chile to 73.2% in Haiti. 12 These findings are of particular concern when one takes into account the wide range of complications and long-term sequelae that arise from PEM. 13 " 15 The aetiology of both chronic subclinical PEM and acute PEM is multifactorial, with poverty playing a central and fundamental role; deficiency of specific nutrients acting as a frequent complicating factor; and infections and infestation with parasites contributing added stresses. 16 " 18 Several socioeconomic risk factors are associated with malnutrition, including: family income, family size, migration, nutritional habits, and the level of schooling attained by the parents. 1019 " 21 The mother's mental health status as a risk factor for childhood malnutrition has so far received little attention. Wurfgaft el al. 22 working in Chile, demonstrated that mothers with a history of negative emotional events were more likely to have malnourished children. In a study conducted in the US of the relationship between maternal psychosocial factors and infant nutrition, Kerr et al. 23 found that mothers of malnourished children had more emotional problems and were in a lower income group than controls. Meza, 24 studying the relationship between mental health and nutrition in Honduras, found a positive correlation between the degree of handicap caused by the parents' mental disorder and the severity of malnutrition in their children.
The present study was designed to investigate the mental health status of the mothers of malnourished children from low income families living in a shanty town (favela), and how malnutrition related to income, years of schooling, parental age, number of children, and birthweight.
METHODS

Subjects
The study was conducted in Embu, a low income housing area on the outskirts of Metropolitan S5o Paulo, which is a recipient of internal migration from other parts of Brazil.
Cases were children, aged =s2 years, who had second or third degree malnutrition according to the Gomez criteria. Cases were selected consecutively in two primary health care units during a 6-month period. Children with first degree malnutrition were not included in the study as they are prone to oscillate between malnutrition and normal weight, which could have affected the interpretation of results.
The controls were eutrophic children, aged ^2 years, who were selected during the same time period at the same primary health care centres. We also verified that these mothers did not have a child who had suffered from malnutrition in the past.
Instruments
Psychiatric assessment. To identify mothers with a probable psychiatric disturbance we used the 'Adult Psychiatric Morbidity Questionnaire' (QMPA), a Brazilian screening instrument designed by Santana to identify psychiatric morbidity in the general population. 23 The QMPA comprises 44 yes/no questions, with enquiries made about all adult household members and usually answered by the mother. The validity and reliability of the QMPA have been established in several community-based studies. 25 " 27 At a cutoff point of 7, sensitivity is 83% and specificity 71%. These measurements were estimated versus clinical interviews, using the International Classification of Diseases 8th Revision as the standard criterion.
28 Inter-rater reliability tested in a similar low income population showed a weighted kappa of 0.88.
Demographic status.
Parents of all subjects responded to a questionnaire that included items on family income, number of children, and years of schooling of all adult members of the household. All interviews were performed by a psychiatrist blind to the case-control status of the child.
Growth curve. The nutritional status of children was evaluated by comparing weight measurements with a growth curve (Gomez criteria). The standard for normal weight was taken from the 'Santo Andrd Table Class  IV' 29 -a standardized table for Brazilian children, extensively used by Brazilian clinicians and researchers.
Statistical Analyses
Five potential confounding variables were dichotomized on the basis of a priori criteria, (i) Income per capita: poor income defined as <0.2 times the minimum wage per month (MWM), equivalent to US$ 9.60, and high income, 5*0.2 MWM. The 0.2 MWM is an arbitrary cutoff point but one which is likely to identify those low income families at the more extreme end of the poverty spectrum, (ii) Number of children: low defined as =S3 and high, >3. This cutoff was chosen because we believed that low income families with >3 children would have additional difficulties, such as more severe financial constraints and less time to spend with each child, (iii) Years of parental schooling: low defined as <4 years and high, >4 years. This value was chosen as a cutoff point because, until recently, children attended Brazilian elementary schools for 4 years, after which many children from low income families stopped attending, (iv) Mother's age: =£30 years old versus >30 years. This arbitrary age cutoff point was chosen because of the perceived change in the social role of older women, (v) Birthweight: with low defined as <2500 g and normal, 32500 g. Low birthweight children (<2500 g) may have additional obstacles to normal development and have suffered from intra-uterine malnutrition. 29 Odds ratios (OR) were used to compare differences between cases and controls. The Mantel-Haenszel x 2 test 30 was used to examine differences between the two groups. Both stratified analysis and logistic regression were used to estimate OR for each variable, controlling for potential confounding by all other variables, and to model potential interactions. 31 
Sample Size
To estimate the sample size, the following assumptions were made: an alpha error of 0.05, a beta error of 0.2 (i.e. power of 80%), and a prevalence of mental disorder among the mothers of eutrophic children of 20%. Using an OR of 2.5 as a measure of clinical importance, the number of cases needed would be 94, and this was the initial sample size planned for the study. However, during the 6-month study period data could only be collected on 79 cases and 60 controls, but as the prevalence of mental disorder was higher than anticipated, the sample size was re-evaluated and considered adequate. Birthweight data, which were assessed retrospectively, were only available for 60 of these cases and 45 of the controls.
RESULTS
The mean age for cases was 10.9 months (SD = 6.9) and for controls 8.4 months (SD = 4.8) (P = 0.13). Of malnourished children, 51% were males, while of eutrophic children, 45.5% were males (/> = 0.74). Table 1 shows the distribution of study variables for the mothers of malnourished and eutrophic children. Of the mothers of malnourished children, 63%, and 38% of mothers of eutrophic children were QMPA positive: OR = 2.8 (95% confidence interval [CI] : 1.2-6.9). Of the malnourished, 27% and 6% of eutrophic children had LBW: OR = 5.1 (95% CI : 1.2-24.1). The association between malnutrition and the remaining variables was not significant. Table 2 gives the OR of the mental health score of the mothers of malnourished children stratified by selected variables and the corresponding adjusted values. A statistically significant interaction was found between the mental health of the mothers and number of children in their effect on malnutrition: with 2*4 children, OR for poor mental health = 20.0 (95% CI : 2.1-274.2); with =S3 children, OR =1.6 (95% CI : 0.6-4.5). An interaction was found between the mental health of the mothers and maternal age: in women >30 years OR = 12.5 (95% CI : 2.0-93.4); in women «30 years OR = 1.5 (95% CI : 0.5-4.4).
To study the combined effect of sociodemographic factors on the risk of being a malnourished child, a logistic regression model was constructed. Table 3 presents the simultaneous estimates of the effect of maternal mental health, maternal age, number of children, and child's birthweight on the nutritional status of the child using a logistic regression analysis. The fullyadjusted OR of 2.6 for mother's mental health was not substantially different from the unadjusted value of 2.8. The interactions between mental health and maternal age (/> = 0.053) and number of children (P = 0.004) persisted when both were included in a logistic regression model (data not shown).
Regarding the possible influence of the closest sibling on the nutritional status of the subject and on the mental health of the mother, the mean differences in months of age between cases, controls, and their respective closest siblings were 29.8 (SD = 24.4) and 31.4 (SD = 23.3) (/> = 0.79). As to the possibility of the presence of younger siblings having an effect on the nutritional status of the sample, eight out of the 60 malnourished children and five out of the 45 eutrophic children had younger siblings {P = 0.42).
DISCUSSION
The prevalence of mental disorders was high for both the mothers of malnourished and of eutrophic children-63% versus 38%. This may be an overestimation because the QMPA screening test has a high sensitivity, producing some false positives. 25 Several studies conducted in Brazil and other developing countries have also found a high prevalence of minor psychiatric problems among patients attending primary health care services. Mari, 33 in a study of three primary health care units in SSo Paulo, Brazil, found rates of between 47% and 56%. Sen et al. 3 * reported a figure of 46% in a primary care setting in Calcutta, India, and Alam 35 found a prevalence of 39% in a general practice survey in Decca, Bangladesh.
The cross-sectional nature of this study, i.e. the fact that it is not possible to establish a straightforward cause-effect relationship, the small sample size, and the fact that cases and controls came from just two primary health care centres, should be borne in mind when interpreting these results. Furthermore, since all cases came from the same geographical area, they may not be representative of all malnourished children.
When the independent variables are considered separately, only mother's mental health and LBW of the child were associated with malnutrition. Multivariate analysis verified that mother's mental health was positively associated with malnutrition, thus excluding the possibility that the apparent association between the mother's mental health and the child's malnutrition was produced only as a result of confounding by other variables, although there was an interaction between mothers' mental health, maternal age (>30 years), and having >3 children. It is difficult to evaluate the direction of the relationship between malnutrition and mother's mental health, as both variables were measured at the same time.
Nobrega et al. 29 working with a similar population in S3o Paulo, looked at the relationship between LBW, family income, mother's schooling, and number of children with malnutrition and found that only birthweight and income showed a statistically significant association. Victoria et a/. 36 in a cross-sectional survey conducted in another region of Brazil, found a positive association between malnutrition and family income, mother's schooling and number of siblings. Both of these studies used a different cutoff point for income, and in the latter study the operational concept of malnutrition was more inclusive than ours.
Dasen and Super 19 suggested a general model of malnutrition with four components: the macro-environment, the family or home environment, the mother, and the child. In the present study both cases and controls were from the same environment (thus controlling for the first element). We focused on some of the risk factors of the second element (number of children), the third (mother's mental health, age, and schooling), and the fourth (birthweight), as well as examining their interactions. Dasen and Super 19 state that more important than individual risk factors is the interaction among them. The complexity of these interactions may explain why in the same high risk macro-environment, malnutrition occurs in some families but not in others, or hits only one family member.
Our analysis supports this interaction between mothers' mental health, LBW, lack of maternal education, lower maternal age, low income, and number of children and childhood malnutrition. Even when controlling for the effect of birthweight, the association between the mother's mental health and the nutritional condition of her child remains statistically significant. This association suggests one of three possibilities: that mental disorder in the mother may lead to malnutrition in the child; malnutrition in the child causes psychiatric disturbance in the mother; or a third unknown factor is responsible for both. This leads to a testable hypothesis, that management of the mother's mental disorder would lead to a subsequent improvement in the nutritional state of her child. Given the statistically significant interactions between mental health and mother's age, and mental health and number of children, mental health management programmes may best be directed at specific groups of mothers (i.e. older mothers with >3 children) but that suggestion needs to be confirmed in a subsequent study.
